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(54) PRODUCTION OF ALPHA-OLEFIN POLYMER 

(^Abstract: 

I- . . JBLEM TO BE SOLVED: To obtain a polymer of an a-olefin such as hexene, by polymerizing the <x- 
olefin in a liquid phase in the presence of a specific catalyst and solving a problem of removing the 
catalyst without increasing a catalyst cost. 

SOLUTION: This method for polymerizing an a-olefin comprises polymerizing (B) the a-olefin (suitably 
ethylene) in the presence of a catalyst consisting of a combination of at least 2 components of (A) (i) a 
vanadium or a chromium complex coordinate with a compound containing nitrogen and having multiple 
sites and (ii) an alkyaluminum compound in a liquid phase. Preferably, the above compound containing 
nitrogen and having multiple sites is a hydrotris(pyrazolyl) borate which is allowed to have a substituent at 
a cyclic polyamine or a pyrazole ring thereof, and a neutral or an anionic boron compound bonded with a 
bulky electron absorbing group is present in the liquid phase. 
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* NOTICES * 

Japan Patent Office is not respo^^Ple for any 

dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] JL 
[Claim 1] The manufacture approach of the alpha olefin polymer characterized by carrying out the 
polymerization of the alpha olefin in the liquid phase to the bottom of existence of the catalyst which consists 
of the combination of at least 2 components of the vanadium or the chromium complex which the multi-seat 
nitrogen-containing compound configurated, and an alkylaluminum compound. 

[Claim 2] The manufacture approach of an alpha olefin polymer according to claim 1 that a multi-seat nitrogen- 
containing compound is characterized by being hydronalium tris (pyrazolyl) borate which may have the 
substituent to annular polyamine or a pyrazole ring. . 
[ im 3] ****** -- the manufacture approach of the alpha olefin polymer according to claim 1 or 2 
characterized by making the neutral or anionic boron compound which the electronic suction nature machine 
has combined with the boron atom exist in the liquid phase. 

[Claim 4] The manufacture approach of the alpha olefin polymer according to claim 1 to 3 characterized by for 
an alpha olefin being ethylene and the main product being a hexene. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of carrying out the 
polymerization of the alpha olefin in the liquid phase using the catalyst of vanadium or a 
c^pmium system. Especially this invention relates to the approach using the catalyst which 
6wisists of the combination of at least 2 components of the vanadium or the chromium complex 
which the multidentate nitrogen-containing ligand configurated, and an alkylaluminum 
compound. 
[0002] 

[Description of the Prior Art] It is well-known to carry out the polymerization of ethylene and 
the propylene to vanadium using the catalyst which consists of the combination of the 
pentavalent vanadium complex and methyl aluminoxane which the hydronalium tris (pyrazolyl) 
borate which is a multidentate nitrogen-containing ligand configurated (14 Organometallics, 
2627 (1995)). Moreover, although the trivalent chromium complex which hydronalium tris 
(pyrazolyl) borate configurated with chromium is also known, carrying out the polymerization 
of the alpha olefin using this is not known. Moreover, although the chromium complex which 
1 , 3, and 5-TORIAZA cyclohexane which is a multidentate nitrogen-containing ligand 
configurated with chromium is also known (Angew.Chem.Int.Ed.Engl., Vol 33 and 1877 
(1994)), carrying out the polymerization of the alpha olefin using this thing is not known. 



[Problem(s) to be Solved by the Invention] The approach of performing polymerizations, such 
as ethylene, using the catalyst which changes from the combination of the vanadium complex 
and aluminoxane which hydronalium tris (pyrazolyl) borate configurated to vanadium has the 
problem that aluminoxane must be used in large quantities. Extensive use of aluminoxane 
makes difficult not only the rise of catalyst costs but catalyst removal from the generated alpha 
olefin polymer. Therefore, this invention uses as an offer plug the approach of manufacturing 
an alpha olefin polymer, using the catalyst which consists of the combination of the vanadium 
or the chromium complex which has a multidentate nitrogen-containing ligand, and 
components other than aluminoxane. 
[0004] 

[Means for Solving the Problem] According to this invention, an alpha olefin polymer can be 
manufactured by carrying out the polymerization of the alpha olefin in the liquid phase to the 
bottom of existence of the catalyst which consists of the combination of at least 2 components 
of the vanadium or the chromium complex which the multidentate nitrogen-containing ligand 
configurated, and an alkylaluminum compound. 



[0005] 

[Embodiment of the Invention] As a multidentate nitrogen-containing ligand which carries out 
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[0016] moreover, as a vanadium c^oound which the neutral electron-donative compound 
containing nitrogen, oxygen, Lynrf^a sulfur atom configurated VC13 3^P"idine) and VC13 3 
(CH3 CN), VC13 3 (THF), VC13 3(1, 4-dioxane), and VC13 - 3 (Et2 O), VC13 3 (PPh3), and 
VC13 3 (thiophene) etc. - it is mentioned. As a chromium compound which the neutral 
electron-donative compound configurated CrC13 3 (pyridine) and CrC12 2 (pyridine), CrC13 3 
(CH3 CN) and CrC12 2 (CH3 CN), CrC13 3 (THF), CrC12 2 (THF), and CrC13 3 (1, 4-dioxane), 
CrC12 2 (1, 4-dioxane) and CrC13 3 (Et2 O), CrC12 2 (Et2 O) and CrC13 3 (PPh3), CrC12 2 
(PPh3) and CrC13 3 (thiophene), CrC12 2 (thiophene) and PhCrC12 3 (THF), Ph2 CrCl (THF)3, 
PhCrCl (THF)2, and PhCrC12 3 (1, 4-dioxane), Me2CrCl (THF)3 and 2 (Me3 SiCH2) CrCl 
(THF)3 etc. - it is mentioned (in this specification, in THF, a tetrahydrofuran and Et show an 
ethyl group and Ph shows a phenyl group and Me methyl group, respectively). 
[0017] As an organic solvent as a reaction medium to which annular polyamine, vanadium, or a 
chromium compound is made to react Aliphatic hydrocarbon, such as a hexane, a heptane, and 
a cyclohexane, benzene, Aromatic hydrocarbon, such as toluene and a xylene, diethylether, a 
tetrahydrofuran, Although halogenated hydrocarbon, such as ether, such as tetrahydropyran, 
1, 4-dioxane, 1, and 2-dimethoxyethane, dichloromethane, chloroform, a carbon tetrachloride, 
1 .2-dichloroethane, and a chlorobenzene, etc. is mentioned Ether, such as diethylether, 
tL,ahydrofuran, tetrahydropyran, 1, 4-dioxane, 1, and 2-dimethoxyethane, is desirable. 
[0018] A reaction is performed at the temperature of the arbitration by the boiling point of the 
organic solvent usually used from 0 degree C under ordinary pressure. Although reaction time 
is usually 48 hours from 1 minute, 24 hours is desirable from 1 minute. Although air is 
sufficient as an ambient atmosphere, inert gas, such as art argon, is desirable. Since the 
vanadium or the chromium complex which annular polyamine configurated usually precipitates 
as a solid-state, it is separable from an organic solvent with filtration. When not precipitating, it 
can be made to precipitate by cooling, solvent distilling off, addition of a non-solvent, etc. As a 
non-solvent, aliphatic hydrocarbon, suc.h as a hexane, a heptane, and a cyclohexane, is usually 
used. 

[0019] Being used for catalyst preparation by preference in this invention among the vanadium 
which the annular polyamine obtained as mentioned above configurated, or a chromium 
complex Chlorination (III) vanadium - 1, 3, 5-trihydro cull BIRUHEKISAHIDORO- 1,3 ,5- 
triazine, Chlorination (III) vanadium -1,4, 7-trihydro cull building -1,4, 7-triazacyclononane, 
G' Urination (III) chromium -1,3, 5-trihydro cull BIRUHEKISAHIDORO- 1 ,3 ,5-triazine, 
Ciiiorination (III) chromium -1,4, 7-trihydro cull building -1,4, 7-triazacyclononane, 
Chlorination (II) chromium-1, 3, 5-trihydro cull BIRUHEKISAHIDORO- 1,3,5-triazine, and 
chlorination (II) chromium -1,4, 7-trihydro cull building - It is 1, 4, and 7-triazacyclononane 
etc. A metal complex especially desirable also in this is chlorination (III) vanadium. - 1,3,5- 
trimethyl hexahydro- 1,3,5-triazine, Chlorination (III) vanadium -1,3, 5-triisopropylhexahydro- 
1,3,5-triazine, Chlorination (III) chromium -1,3, 5-trimethyl hexahydro- 1,3,5-triazine, 
Chlorination (III) chromium -1,3, 5-triisopropylhexahydro- 1,3,5-triazine, Chlorination (II) 
chromium -1,3, 5-trimethyl hexahydro- 1,3,5-triazine, Chlorination (II) chromium - 1, 3, 5- 
triisopropylhexahydro- 1,3,5-triazine, Dichlorophenyl chromium -1,3, 5-trimethyl hexahydro- 
1,3,5-triazine, Dichlorophenyl chromium -1,3, 5-triisopropylhexahydro- 1,3,5-triazine, 
Chlorophenyl chromium -1,3, 5-trimethyl hexahydro- 1,3,5-triazine, Chlorophenyl chromium - 
1,3, 5-triisopropylhexahydro- 1,3,5-triazine, Diphenyl chloro chromium -1,3, 5-trimethyl 
hexahydro- 1,3,5-triazine, Diphenyl chloro chromium -1,3, 5-triisopropylhexahydro-l,3,5- 
triazine, Chloro dimethyl chromium - 1, 3, 5-triisopropylhexahydro- 1,3,5-triazine, Chloro 
dimethyl chromium -1,3, 5-trimethyl hexahydro- 1 ,3,5-triazine, Chlorobis 
(trimethylsilylmethyl)chromium -1,3, 5-triisopropylhexahydro- 1,3,5-triazine, chlorobis 
(trimethylsilylmethyl)chromium - It is 1, 3, and 5-trimethyl hexahydro- 1,3,5-triazine etc. 
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will be obtained. As an organic m^^reagent, the metal alkyl of methyl ltfuum, butyl lithium, 
methyl magnesium bromide, a ph^P lithium, phenyl magnesium bromi^ftenzyl magnesium 
chloride, one group like trimethylaluminum, two groups, or 13 group metals, an aralkyl, or aryl 
is used. 

[0032] The reaction of a vanadium complex or a chromium complex, and an organometallic 
compound is performed by mixing both in organic solvents, such as a tetrahydrofuran and the 
ether. It is desirable to perform a reaction to the bottom of un-existing [ of molecular oxygen ]. 
reaction temperature -- usually -- the room temperature from -78 degrees C -- it is -78 degrees 
C to -30 degrees C preferably. Although especially reaction time is not limited, it is 24 hours 
from 1 hour preferably from 1 minute for 48 hours. Moreover, when the electron-donative 
compound which can be configurated in vanadium or a chromium complex is made to exist in a - 
reaction solvent, it is desirable at the point whose yield of an organic chromium complex 
improves. As an electron-donative compound, a nitrogen content compound is desirable and 
pyridines especially like a pyridine and a dimethylamino pyridine are desirable. 
[0033] If a solvent is distilled off after reaction termination, since the complex and 
byproduction salt which the organic radical combined will remain as a solid-state, aromatic 
hvdrocarbon, such as the solvent which dissolves a complex alternatively without dissolving a 
I production salt in this, for example, benzene, toluene, and a xylene, is added, a complex is 
dissolved and filtered, and a byproduction salt is removed. Subsequently a solvent is made to 
distill off, a complex is acquired, it is made to dissolve in a tetrahydrofuran etc. and this is made 
to ****** from filtrate. It is desirable to perform recrystallization below in ordinary 
temperature. ; 
[0034] As a vanadium complex which contains desirable hydronalium tris (pyrazolyl) borate in 
using for catalyst preparation in this invention A [hydronalium tris (pyrazolyl) borate] 
vanadium dichloride THF complex, A [hydronalium tris (3, 5-dimethyl- 1 -pyrazolyl) borate] 
vanadium dichloride THF complex, The complex containing chlorine, such as a [hydronalium 
tris (3-t-butyl-l -pyrazolyl) borate] vanadium dichloride THF complex and a [hydronalium tris 
(3, 5-diisopropyl-l -pyrazolyl) borate] vanadium dichloride THF complex, is mentioned. 
[0035] moreover, as a chromium complex, similarly as that in which the thing containing 
chlorine, an alkyl group, benzyl, etc. is desirable, for example, contains chlorine A 
[hydronalium tris (pyrazolyl) borate] 2 chromium-chloride (THF) complex, A [hydronalium tris 
C 5-dimethyl- 1 -pyrazolyl) borate] 2 chromium-chloride (THF) complex, A [hydronalium tris 
(j i-butyl-1 -pyrazolyl) borate] 2 chromium-chloride (THF) complex, A [hydronalium tris (3, 5- 
diisopropyl-1 -pyrazolyl) borate] 2 chromium-chloride (THF) complex, A [hydronalium tris 
(pyrazolyl) borate] chromium chloride (THF) complex, A [hydronalium tris (3, 5-dimethyl- 1- 
pyrazolyl) borate] chromium chloride (THF) complex, A [hydronalium tris (3-t-butyl-l- 
pyrazolyl) borate] chromium chloride (THF) complex, A [hydronalium tris (3, 5-diisopropyl-l- 
pyrazolyl) borate] chromium chloride (THF) complex, A hydronalium tris (pyrazolyl) borate (t- 
butyl imide) chromium chloride complex, A hydronalium tris (pyrazolyl) borate (phenyl imide) 
chromium chloride complex, A hydronalium tris (pyrazolyl) borate (2, 6-dimethylphenyl imide) 
chromium chloride complex, A hydronalium tris (pyrazolyl) borate (2, 6-diisopropylphenyl 
imide) chromium chloride complex, A hydronalium tris (3, 5-dimethyl- 1 -pyrazolyl) borate (t- 
butyl imide) chromium chloride complex, A hydronalium tris (3, 5-dimethyl- 1 -pyrazolyl) 
borate (phenyl imide) chromium chloride complex, A hydronalium tris (3, 5-dimethyl- 1- 
pyrazolyl) borate (2, 6-dimethylphenyl imide) chromium chloride complex, a hydronalium tris 
(3, 5-dimethyl- 1 -pyrazolyl) borate (2, 6-diisopropylphenyl imide) chromium chloride complex, 
etc. are mentioned. 

[0036] As a thing containing an alkyl group, a [hydronalium tris (pyrazolyl) borate] dimethyl 
chromium (THF) complex, a [hydronalium tris (3, 5-dimethyl- 1 -pyrazolyl) borate] dimethyl 
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chromium (THF) complex, a [hydM^lium tris (pyrazolyl) borate] dimethj^hromium (4- 
dimethylaminopyridine) complex, fjydronalium tris (3, 5-dimethyl-l -pj^^lyl) borate] 
dimethyl chromium (4-dimethylaminopyridine) complex, etc. can be mentioned. 
[0037] As a thing containing benzyl, a [hydronalium tris (pyrazolyl) borate] dibenzyl chromium 
(THF) complex, a [hydronalium tris (3, 5-dimethyl-l -pyrazolyl) borate] dibenzyl chromium 
(THF) complex, a [hydronalium tris (pyrazolyl) borate] dibenzyl chromium (4- 
dimethylaminopyridine) complex, a [hydronalium tris (3, 5-dimethyl-l -pyrazolyl) borate] 
dibenzyl chromium (4-dimethylaminopyridine) complex, etc. can be mentioned. It is desirable 
to use what is expressed with the following general formula (5) as an alkylaluminum compound 
used for catalyst preparation combining an above-mentioned vanadium complex or a chromium 
complex. 
[0038] 

Rl m aluminum(OR2) n Hp Xq ~ (5) 

[0039] the inside of a formula, Rl, and R2 - ** - becoming independent - carbon numbers 1- 
15 - expressing the alkyl group of 1-8 preferably, X expresses a halogen atom, m, n, p, and q 
express the number which are 0< m<=3, 0<=n<3, 0<=p<3, and 0<=q<3, and is m+n+p+q=3, 
respectively, m, n, p, and q express preferably the number which are 1.5<=m<=3, 0<=n<=1.5, 
C -p<=l. 5, and 0<=q<=l. 5, respectively. 

[0040] As an alkylaluminum compound, trimethylaluminum, triethylaluminum, Although it is 
desirable to use trialkylaluminium like triisobutylaluminum Otherwise, alkylaluminum (sesqui) 
halide, such as diethyl aluminum mono-chloride and ethylaluminium sesquichloride, The 
alkylaluminum compound with which 1 of the alkyl group of trialkylaluminium or 1 .5 pieces 
were permuted by the halogen atom, the alkoxy group, the hydrogen atom, etc. is also used like 
diethyl aluminum ethoxide and a diethyl aluminum hydride. If an alkylaluminum compound is 
a request, it can also use some together. 

[0041] In this invention, the liquid phase performs the polymerization of an alpha olefin using 
the catalyst which consists of the combination of an above-mentioned vanadium complex or a 
chromium complex, and an alkylaluminum compound. As a solvent, halogenated^-aromatics 
hydrocarbons, such as chain-like halogenated hydrocarbon, such as aromatic hydrocarbon, such 
as saturated hydrocarbon the shape of a chain, such as butane, a pentane, 3 -methyl pentane, a 
hexane, a heptane, 2-methyl hexane, an octane, a cyclohexane, a methylcyclohexane, and a 
d alin, and alicyclic, benzene, toluene, a xylene, ethylbenzene, a mesitylene, and a tetralin, 
ciiioroform, a carbon tetrachloride, a methylene chloride, a dichloroethane, trichloroethane, and 
tetrachloroethane, a chlorobenzene, and a dichlorobenzene etc. be used These some may be 
used together as long as it is a request. Moreover, the alpha olefin which is the raw material of a 
reaction can also be used as a solvent. 1 .0x10-7-0.5 mols of the vanadium complexes or 
chromium complexes which constitutes a catalyst is usually preferably used in 1.0x10-6-0.2 
mols per 11. of liquid phase. It is desirable to use in 1.0x10-5-0.05 mols especially. Moreover, 
although an alkylaluminum compound is 0.05 mols or more usually per one mol of metal 
complexes used, it is desirable to use 0.1 mols or more. The upper limit is usually 1 .0x104. It is 
a mol. 

[0042] moreover, ** - since catalytic activity will improve if a high electronic suction nature 
machine adds the neutral or anionic boron compound combined with the boron atom in a 
reaction solvent, it is desirable. ****** ~ as an electronic suction nature machine, permutation 
phenyl groups, such as a phenyl group, p-nitrophenyl group and a pentafluorophenyl radical, 
and a pentachlorophenyl group, are mentioned. The boron compound which has a phenyl group 
or a pentafluorophenyl radical especially is desirable, and especially the boron compound that 
has a pentafluorophenyl radical is desirable. Instantiation of some of such boron compounds 
mentions triphenyl boron, tris (pentafluorophenyl) boron, etc. as a neutral boron compound. As 
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an anionic boron compound, moree^r, a tetraphenyl borate potassium, Te|aphenyl borate 
sodium, a tetraphenyl borate lithii^V tetrakis (pentafluorophenyl) bor^^tassium, tetrakis 
(pentafluorophenyl) borate sodium, A tetrakis (pentafluorophenyl) borate lithium, tetraphenyl 
borate trityl, Tetrakis (pentafluorophenyl) borate trityl, tetrakis (pentafluorophenyl) borate 
dimethyl anilinium, tetrakis (pentafluorophenyl) borate triethyl ammonium, etc. are mentioned. 
[0043] It is desirable to use tris (pentafluorophenyl) boron, a tetrakis (PENTA phenyl phenyl) 
borate potassium, tetrakis (PENTA phenyl phenyl) borate sodium, a tetrakis (PENTA phenyl 
phenyl) borate lithium, tetraphenyl borate trityl, tetrakis (PENTA phenyl phenyl) borate trityl, 
tetrakis (pentafluorophenyl phenyl) borate dimethyl anilinium, tetrakis (pentafluorophenyl 
phenyl) borate triethyl ammonium, etc. among these boron compounds. 
[0044] Although the reason whose catalytic activity improves with these boron compounds is 
not yet certain, it is thought that it has contributed to stabilization of the cationic metal kind 
which is the active species in a polymerization reaction. As for especially these boron 
compounds, it is desirable to use 0.01 mols or more 0.001 mols or more per one mol of metal 
complexes of a catalyst. The upper limit is usually 1 .0x1 04. It is a mol. 
[0045] The thing of arbitration, such as ethylene, a propylene, and butene, can be used as an 
alnha olefin of a reaction raw material. Although the polymer to generate continues variably at 
t jom temperature from a solid high-polymer thing to the thing of low polymerization degree 
which is a gas or a liquid at a room temperature, it can control distribution of a product by 
choosing the presentation of a catalyst etc. A polymerization reaction is usually 0-250 degrees 
C and ordinary pressure -250 kg/cm2. It is carried out. 0-200 degrees C of reaction temperature 
are 0-150 degrees C especially preferably. Moreover, reaction pressure is 100kg/cm2. The 
following is desirable. Reaction time is usually 0.5 - 6 hours preferably for 1 minute to 20 
hours. Either a batch process a half-batch process or continuous system can perform a reaction. 
[0046] 

[Example] Hereafter, although an example and the example of a comparison explain this 
invention still more concretely, this invention is not limited to the following examples, unless 
the summary is exceeded. 

[0047] Composition of a metal complex; all composition of a metal complex was performed 
under the argon ambient atmosphere of ordinary pressure. 

Chlorination (III) vanadium - 789mg (VC13 3 (THF)) (2.1mmol) of vanadium trichloride 
fr' ahydrofuran complexes was added to synthetic; tetrahydrofuran T 5 ml of 1, 3, and 5- 
trnsopropylhexahydro-l,3,5-triazine (complex A), and 1, 3, and 5-triisopropylhexahydro- 1,3, 5- 
triazine 0.75ml (3.3mmol) was further added to it at this. The precipitate generated after 
carrying out overnight churning at a room temperature was separated, it washed by diethylether, 
and 727mg (93% of yield) of complexes of the mark of purple powder was obtained. 
[0048] IR(Nujol/Csl) 

1420,1400,1300,1210,1175,1 150,1095,1060,1005,980,960,725,550,325cm-l [0049] 
Chlorination (III) chromium - The complex of the mark of purple powder was obtained with 
98% of yield like composition of Complex A except having used synthetic; chromium(III) 
chloride tetrahydrofuran complex (CrC13 3 (THF)) of 1 , 3, and 5-triisopropylhexahydro- 1,3, 5- 
triazine (complex B). 
[0050] IR(Nujol/Csl) 

1420,1410,1300,1210,1170,1 150,1090,1060,1010,940,730,560,380,340cm-l [0051] 
Chlorination (II) chromium - The complex of the mark of the purple powder which gray cut 
was obtained with 34% of yield like composition of Complex A except having used synthetic; 2 
chromium-chloride tetrahydrofuran complex (CrC12 3 (THF)) of 1, 3, and 5- 
triisopropylhexahydro-1 ,3,5-triazine (complex C). 
[0052] IR(Nujol/Csl) 
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3350,1600,1400,1300,1200,1170,1^,1085,1060,1000,925,560,380,330^1 [0053] 
Dichlorophenyl chromium - 3.25«3 3 (THF)) (8.7mmol) of chlorin» (III) chromium 
tetrahydrofuran complexes was added to synthetic; tetrahydrofuran 40ml on, 3, and 5- 
trimethyl hexahydro-l,3,5-triazine (complex D), and 8.7ml of tetrahydrofuran solutions which 
contain phenyl magnesium bromide 8.7mmol in this was added at -15 degree C. After carrying 
out overnight churning at a room temperature, it cooled at -15 degrees C, and 1,4-dioxane 12ml 
was added, and overnight churning was further carried out at the room temperature. After 
removing precipitate, the solvent was distilled off, and it recrystallized [ mixed solvent / 
tetrahydrofuran-hexane ] at -20 degrees C further, and 2.15g (60% of yield) of dichloro phenyl 
chromium complexes of a green crystal was obtained. 
[0054] The 118 to 121 degree C (decomposition) melting point. 

IR (Nujol/NaCl) 3050, 1420, 1345, 1300, 1260, 1 180, and 1020 and 920,860,730,700cm- 1 -- 
the complex of a mark was obtained as green powder at 85% of yield by making it react with 1, 
3, and 5-trimethyl hexahydro-l,3,5-triazine, using this dichlorophenyl chromium complex as a 
raw material. 
IR(Nujol/Csl) 

3050,1560,1420,1270,1185,1 120,1 090,1020,1010,940,930,735,715,515,500,465,375cm-l 
[ 55] dichlorophenyl chromium - composition [ of 1 , 3, and 5-triisopropylhexahydro- 1 ,3,5- 
triazine (complex E) ]; - it reacted by the same approach as composition of Complex D except 
using 1, 3, and 5-triisopropylhexahydro- 1, 3 ,5-triazine instead of 1, 3, and 5-trimethyl 
hexahydro-l,3,5-triazine. Consequently, the complex of a mark was obtained as brown powder 
at 55% of yield. 
IR(Nuiol/Csl) 

3040,1560,1410,1390,1330,1290,1260,1200,1160,1140,1100,1040,1020,1000,950,925,800,725, 
-1 [0056] Composition of a [hydronalium tris (3, 5-dimethyl-l-pyrazolyl) borate] vanadium 
dichloride (tetrahydrofuran) (complex F); 570.9mg (III) (1.53mmol) of vanadium chloride was 
added to tetrahydrofuran 40ml, and 3.1ml of tetrahydrofuran suspension which subsequently 
contains potassium hydronalium tris (3, 5-dimethyl-l-pyrazolyl) borate 1.53mmol was added. 
After carrying out overnight churning at a room temperature, the solvent was distilled off, and 
after the 10ml ether washed residue, the 20ml methylene chloride extracted. Distilled off the 
methylene chloride, residue was made to ****** from a tetrahydrofuran-hexane mixed solvent, 
ar A 333. 5mg (22% of yield) of yellow-green crystalline powder with the thin complex of a 
nwk was obtained. 

[0057] The 292 to 295 degree C (un-amending [ decomposition, ]) melting point. 
IR(Nujol/Csl) 

2540,1580,1540,1450,1420,1390,1370,1290,1200,1155,1070,1050,1030,985,920,880,860,820,8 
-1 [0058] Composition of [hydronalium tris (3, 5-dimethyl-l-pyrazolyl) borate] 2 chromium 
chloride (tetrahydrofuran) (complex G); 231.0mg (0.62mmol) of chromium(III) chlorides was 
added to tetrahydrofuran 90ml, and 1.24ml of tetrahydrofuran suspension which subsequently 
contains potassium hydronalium tris (3, 5-dimethyl-l-pyrazolyl) borate 0.62mmol was added. 
After carrying out overnight churning at a room temperature, the solvent was distilled off, and 
residue was extracted with 20ml toluene. Distilled off toluene, residue was made to ****** 
from a tetrahydrofuran-hexane mixed solvent, and 145.5mg (48% of yield) of green crystals of 
the complex of a mark was obtained. 

[0059] The 251 to 252.5 degree C (un-amending [ decomposition, ]) melting point; 
IR(NujoVCsl) 

2540,1540,1415,1365,1200,1 180,1065,1020,860,810,790,690,650,480,380,340,310cm-l 
[0060] Composition of a [hydronalium tris (3, 5-dimethyl-l-pyrazolyl) borate] chromium 
chloride (tetrahydrofuran) (complex H); 281.6mg (2.29mmol) of chromium(II) chlorides was 
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added to tetrahydrofuran 15ml, and 4.6ml of tetrahydrofuran suspension which subsequently 
contains potassium hydronalium t^3, 5-dimethyl-l-pyrazolyl) borate 2j|nmol was added. 
After carrying out overnight churMfat a room temperature, the solvent^ distilled off, and 
after washing residue by the 10ml hexane, the 40ml methylene chloride extracted. The 
methylene chloride was distilled off and 293.3mg (24% of yield) of yellow-green crystalline 
powder with the thin complex of a mark was obtained by making residue ****** from a 
tetrahydrofuran. 

[0061] Melting point > 300 degrees C; 
^,254^545,1450,1415,1200,1070,1050,985^ 

-1 [0062] Composition of [hydronalium tris (3, 5-dimethyl- 1 -pyrazolyl) borate] dimethyl 
chromium (4-dimethylaminopyridine) (complex I); complex G79.7mg (0.16mmol) was added 
to tetrahydrofuran 5ml, and 0.32ml of tetrahydrofuran solutions which, subsequently to this, 
contain 4-dimethylaminopyridine 0.16mmol was added. After carrying out overnight churning 
at a room temperature, it cooled at -78 degrees C, and 0.30ml of ether solution containing 
methyl lithium 0.32mmol was added. - After agitating for 30 minutes at 78 degrees C, it 
returned to the room temperature, and overnight churning was carried out. The solvent was 
c .illed off and residue was extracted with 10ml toluene. Toluene was distilled off and 32.5mg 
(40% of yield) of crystals of the red of the complex of a mark was obtained by making residue 
****** from a tetrahydrofuran-ether mixed solution. 

[0063] The 235 to 236 degree C (un-amending [ decomposition, ]) melting point; 
SlO^^ 

-1 [0064] Composition of [hydronalium tris (3, 5-dimethyl-l-pyrazolyl) borate] dibenzyl 
chromium (4-dimethylaminopyridine) (complex J); 285. lmg (0.58mmol) of [hydronalium tris 
(3, 5-dimethyl-l-pyrazolyl) borate] 2 chromium-chloride (tetrahydrofuran) complexes obtained 
by the same technique as composition of Complex G was added to the 20ml tetrahydrofuran. 
Subsequently, 4-dimethylaminopyridine 71.0mg (0.58mmol) was added to this, and overnight 
churning was carried out at the room temperature. This was cooled at -78 degrees C, and 
2.32ml of ether solution containing benzyl magnesium chloride 1.16mmol was added. - After 
agitating for 30 minutes at 78 degrees C, it returned to the room temperature, and overnight 
c 1 'rning was earned out further. Subsequently, 1,4-dioxane 2.0ml was added to this, and 
o v ernight churning was carried out further. The solvent was distilled off and residue was 
extracted with 40ml toluene. Toluene was distilled off, residue was crystallized from the mixed 
solution of a tetrahydrofuran-ether-hexane, and 1 54.4mg (40% of yield) of red crystals of the 
complex of a mark was obtained. 

[0065] The 282 to 285 degree C (un-amending [ decomposition, ]) melting point; 
IR(Nujol/Csl) 

2540 1620,1545,1490,1450,1420,1290,1240,1205,1 120,1070,1050,1020,980,950,880,860,820,7 
-1 [0066] The complex was put into an example 1-14 SHURENKU tubing, and ethylene gas 
permuted the inside of tubing. The solvent was added to tubing and, subsequently to this, 50ml 
ethylene gas was blown. Triethylaluminum was added agitating violently. Subsequently, the 
toluene solution of tris (pentafluorophenyl) boron is added after 5 minutes, and the 
polymerization reaction was made to perform, agitating violently at 20 degrees C. After 
carrying out a predetermined time reaction, the methanol solution of a hydrogen chloride was 
added and the reaction was stopped. Reaction mixture was filtered and the polymer was 
acquired. The gas chromatography analyzed filtrate by using an undecane as the standard 
substance. A result is shown in Table 1 . In addition, when reaction time added a boron 
compound in Table 1, it calculated from the point in time, and when a boron compound was not 
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added, it calculated from the addition point in time of triethylaluminum 
[0067] 
[Table 1] 
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[Translation done.] 
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3. 5— MJ7t>>, >no7*^^OA-l. 3, 
5 - Y »J ^ ?^-N*-^t F D - 1 , 3 . 5 - h «J 7^ 
>. ^DD7^il?DA-l, 3. 5-MJ^V7D 
b*^^^^fcFP-l f 3, 5-hL'7^>, ^7*^ 
j^na^DA-l, 3. 5-Fy>fJ^**tKa 
-1,3, 5-hy7i>>. t>-7 ^^>\^t^^U>?u.U' 
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1. 3, 5- F 'Nv7'af.Wtb F"D- l . 3, 
5 _ |. ij ?DD^/f.l?nA- !, 3. 5- 
F 'J A V7 D t*^*1fk FD - 1 . 3 . 5 - F "J Ti> 
>. ?cci>*?)lt>Ql-- 1 . 3. 5-MJ>?.'l'^ 
*tffcK0-l. 3. 5-hyrt^>. *DOtrA(F 
yjf.'li'Vfl* !. 3, 

•7'n t.'F^+iJ- 1 KO - 1. 3 . 5 - F U T*-» . £ D 
Dtx { F U >^.'U^yjU>?-'l'> £pa- 1. 3, 5 
-h'.U'f.'^tftKP-l, 3. 5-MJ7!*>W 

[ 0 0 2 0 ] *WBJCtetr»'C, WflW I' 7 S >iitA/T? 

icgfcg*wi/ % c i >r >Tia-8S& (3 > -cut)-* 

[ 0 0 2 1] 

Ufcs] 



10 



HB 



V 



••• < s ) 



20 



[ 0 0 2 2] '/-.'USC-SfeSi O-Cti, 7 JMr A 

S. |«B|UBfttfMD* / >« : f-«p^*W f fen4. 7'J 
-jUgSO'^ > i'.'lStCv* 11C 7 -'U * ^S^>7^ 3 * s > 
S^gfeL/TC»-C<>i:i». CW^k KD I- 'J* (b* 
^Vy.'U) F i (./"Cii, b Fa F 'J X (t^'/'J 

•u > *u- f . trpnuo, 5 - - i - 

t*7 V y & ) # L/- F , b F d F y A < 3 , 5 - bX 
{ f y7.'U*D>*.'i} - i -e^vy.'U) *b-F,. 

t Fa F »J A ( 3- t -7?.'U- 1 - f7 V'J^) tfU 

- F. h F D F 'Ja (3 1 -t'^VH-i) 
Kb- - K b F a F 'J A ( 3 , 5 - i>5 * iil - 1 - e 
7 V'J.'U) F . b Fa f y X ( 3 - ( p - f y 
>l) - I - b? v y .'1} 7t<b- F , b F ■ D F 'J 7, ( 3 - 
(p -yz-*s$,Y- 1 -t^V'J.'l') sKl. — F . b F D 

f y t, < 3 - -c V7'a b;u - i - b*? v y > # u- 

F b FD F y A { 3 - A V7C bVF- 4 - 7'at- i 

- t7V 'J -'I- > F b F D F l» A ( 3 - A VVD 
b*^-5->'f ^- 1 -b7V'y,'U> tfU-F. b FD 

f y 7 { 3 , 5 - -w v ^a b.'U - i - b? v y >f> # 

u- F, b Fp F 'J A (3 - (2 - 1 - b 

?V y.'l) F, b F p F y A ( 3-4*^>^. , l' 

- 1 - b*7 V l» A>) sKU- F, b F a F y A { 3 - ( F 
'J7>W0>'?^) -5->=?"^-l -b*^yy>U) * 

. U— F. b F a F 'J X { 3 - ^ t'?>l> - 1 - b*7 V'J 



30 



40 



ftflS^ 10-231: 
- F f*. 'J A, 7 F y «7 A, 37 y "/A, -tri 

S9ics:£Sic^5n&. ^xffc^trttt I/Tit. 

(4) 

[0 02 4 ] Ri S. ' - (4) 

[0 0 2 5 ] X-&t>2tlZb<Oi>m^*>1ni>o i 

(4)ic4>t'*c. SflgoRiiaicpo-c^'C^^ 

SLUi 1 . » D y sWttktv&M. \ - 2 0 <D7>1 
S. 7'J-.'l'g. 7JU**7y-AS. 7'J-A 

}iwrj.t&¥it>t 0 -flS^C(4) r-^t>$n^^ 

!S9g©l, ^ < r>frZMm~? it, F y > ? .'F A XS 

XS. ^^.'l/t'^DDAXg. JDQ^7i^l 
g yjBC7 sijl/A^i, F'JJoDAAg 
•Istf ^ft^o 7 f AS i 1/ Ti* . AflUR'? . 
^1-2 0€'7.'U*.'F5. 7 'J -^E, 7 'J - 

^.jfs, r.'U+^r y-^5, 7'J^e^<t^6 

)=H><btt& fcOC-OC-f < -St, 7 

r F-7X*.'U7> j £- , ?a. r F 7? 
A, F yx^.'F-f V7'DbVF7> j e^^ 

[0 02 6] b FD F 'J x (t*^ y y>F> sKU- 
&U"c , <7^ > ? ^XJi ? p A3S#li. -flStfiJiea 

ass: < 2 ) r-a ? n-5> •> <7 1> o ^ u ftv* ? d .ut 

i. t F D F y A (b^Vy.'L') Ftt&iJi 

T. jiSi^E-C^l5Si*^C<!;tcJ:D^-ri 
^x^b F D F I'a (b^vy.'U) i<U 
53f£ U/i 2 fiSCC' D .i.^f±^0' b F P F 'J X ( b 

-mm,\<o$m h&swq - 3 1 8 8 o > ics* 

[ 0 0 2 7 ] H S <./ 1 • <' <7 i> -5 i» \t£& t U Xti 
i>>5 u { in)7 •fe*. 1 L'7-fe Ft*- F . }^7"i>*?L 

I) (2, 2, 6. 6 -r F^y^.'l- 3, 5-^ 
i>*7-F> . V <C 4 H 4 COCHCOC 
t Hs ) • , j<+V0JL (IIl)7-fe?*- F , 
(111)2 - J.-?>U-^4 lv y-yi— F , '•<i m l>'!? A ( 
yv'x-F, ^7«>-5 A (iii)7 7?-*- F , V 



• . i ■• ^ i » » 



S\ /"v ; ; s\ ; 
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h-f-K 5>aA<ni}<2, 2, 6. 6-f h^^'* 
•1-3. 5 — ^*>S>*+-|>) - Cr <C S H. C 
OCHCOC* H. ) i . £GA (!D T-br- K £ 
DA (111)7**— K ^QA {ni)S-x^^** 
/x-t, »oa (nD^'/x-K fro^Uii)* 

Cr (CH, COCHCOOCH,). . 
Sit (III) * OA, ttfbdl) *ft(lll>*D 
a. £ft(n> poju % a«5ffc cm)* a*, a*ft 

(II) £DA. ??lt <III)*PA. ^ ft- <II> *D 10 

i>*U\titffo£ brii, VC I a {pyridine) 
. . VC ! i <CH, CN) . , VC 1 . (TH 
F ) , > VC 1 , (! f 4-dioxane), . VC 
I j (E t, 0) . , VC 1. (PPhi > i . VC ! 
, (thiophene)j W»(f fen*. +tt<?« 
*«4tt|fc-&«3MBttWc^DAfk&«ibr«. C r 
CI, (pyridine).. CrC h < p y r i 
d i ne) > CrC !, <CH. CN) . , C r C ! 20 
, (CHa CN > , , CrC!. (THF),.CrC 
d "(THF) i , C'rClj ( ! . 4 - d • o x a n 
e)i , CrCli <l.4-d'Oxane> 2 ,C 
r C 1 . (Eti 0)i . CrC!, (Et, O), / 
CrC!, (PPhi > i . CrC 1 1 <PP 
h , ) , , C r C ! . (thiophene)j . Cr. 
CI, (thiophene)j , PhCrCli ( T 
HP). , Phi C r C 1 (THF), , PhCrC ! 

(THF),.PhCrCl 2 (l, 4-dioxan 
e> > % Me, CrC ! (THF) > . CMe/SiC 30 
H, ), CrCl (THF), 

[0029] t KDh »J* l\£z> % / l )M KOfe 
£ i>£ A Xtt * a A{ b Stilt *5£S "ti 

**t'K, N, N-Wf*rth7S K ( N->*. | l> 40 
b*u 'J K D I- >14ffifi?g$ . 7 -b h > . * . 

^St^no, cn^Hr^tKD77>, x 
I*. 

[ 0 0 3 0 ] RJtl*-««: - 7 8 -Cd*6 1 0 0 *C. 




era* io~23i3i7 

10 

[0 03 1 ] c6*1tCbX&btltc*<'r*fiQJ*3Ut9 

^^t.^AT'D; K, ^ > t> JU ^ s > ^ A n U 
K. h'J^W.'M-^^^^lS, 2 IB* 3W* 

[ 0 0 3 2] <+ ^ ^^f*Xti ^ a A^<* i 
li. ii^li, - 7 8 X;^6*fi, U < t*, - 7 8 *C 

, [ 0 0 3 3] SKc«7». S^^r^St*^ t . W«S^ 

' h^x>, *f^>«ttc:*#IJ5«*b** 

^ ^ im *-caa*H* s 1* r ai* *»« u . cm 

[ o 034] *a«*ctoc»'crtttn*(^Hi*&«>tc»s 

-^ffc/^^OATHF^. (b Kc h 'JX 
(3, 5 -i>*?>l- 1 -f7V'J^) 4<U- h ) —& 
ft-'^^^^THF**. .[bFDhW 

l -b^ v r y ,«U> sKU- h ] ZigffcM*ti>»-./AT 
HFEi<*. [tKDMJ^O, 5-^V70f,'b- 
i - tf^v r y^) Ku-h] -fclfc^+^^THF* 
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[ O 0 3 5]$ ft:, mmc * c JL&fct L,rii. test 

■J*> tfU-H -*ffc?ai» < TH F ) tft£. (b K 
D h (3. 5-i>y?-»U- 1 -b^V'J.'l') 
H Zfeffc^oA- (THF) S*#. [tKDHi^O 
l-f?V'J.'l) tfb-h] Zilft^D 
i(THF)§it*. [th-nMJA(3, 5-V<(v7 
at>l- 1 -t?y 'J.'U> I- ] zfcfbf pa <T 
H f > tfttt, [t kdh'a { e^vj.'U) *b- M 10 
*ffci>BA <THF> tff*. [tKah'jA (3. 5- 
*>>?.'l- 1 - t^V'J^) tft — h ) S|t?DA <T 
H F ) WW*:/ [tKPH^ ( 3 - t 1 - b* 

^V'j.'U) tfb-H i&<b*OA {THF ) ggf*. [b 
Fa H'Ja (3. 5 - V7 - C b;U - 1 - b'5 V 'J 

tf'U- \ ) Jgffc* a A ( T H F > §!#, b Fa h y 
A (t^V'J^) sK.U-h < t K) tefbi> 

DAg|f$, b Ka MJ* ( b^y "y*> *l — I s 
^■0- * K> igf b ? a Agi(*, tKah'jA ( 1 7 v 'J 

>?aA£g#, t he [• 'J* (b'7 V lOU> *U- h 

ggf*. bKah'MO. 5 -i'-*'?^- 1 - b?y 'J 
JlO.jJCU- I- < t S F> igfbi>QA.gtf*, b 

KdF'Ja (3. 5 - s :'> ? >\> - i - b'7 V # l* 

(3. 5-W?. , l'-l-t7 , / , J^> ^I'-h <2, 
6 -^*.'U7 5 F> taik^n^Stl*. t Fa 

I- y* (3, b-t>jt*>i>- i -e^vy.'b) 

(2. 6-WV7'De^si. l M 5 F> fefb^CA 30 

[ 0 0 3 6] 7**.'l'££'St*t>©<»: UTti, [tKD 
h y * { b*7 V L* ^) 1<b- h ] s ->> f.'^O^ < T H 
F > §i#, [tFDF'jA (3, 5 - 5^ - l - b* 
7 s /'j.'l) #u-H t>>?.'Ui?aA (THF) Sift, 

.i. ( 4 - f A>7 i s b l> S» ) Sif*, [ b F a h »J 
x ( 3, 5 l - b*7 y'J^} I- ] 

>- ? )lt? o.L { 4 - ? ;U7 * ✓ b i> > ) si(£^& 

[ 0 0 3 7 ] ^ > £tS-i>0>L DTli, [tKD 

{b^V'l'.'l/} *>^Ot>.'l>:?aA (T 

H F ) S&#, (t KB h '.'a { 3 , 5 - S>^f - 1 - 
b-? v'U.'U) i^^^.'^oi, (THF) £i 

#. [ t F D h 'J X { fc*7 V y .'U ) U- h ] ^> S> 



10-231: 

12 

[ 0 0 3 8] 

R l „ A ! (OR* ) . H. X. - (5 

[0 03 9] (SCT>> R l B^'R' v*. atc^i 
«^l/<i*l-8<Z:-7. | l' + . , l'S 
u. xii^Dy^JF^***?^. in. n. p. q 
■enO<mS3. 0Sn<3, 0Sp<3, OS 
V. d'Om + ft + p +• q = 3 VfoZ>%i : &&£>'3 '. 
<v*m, n, p. qli-C-ti-eni. 5SmS3. 
SI- 5 , 0 S p S 1 - & . 0 S q S 1 - 5 T£ 

[ 0 0 4 0 ] TAs^&Tfr i~QJLit£&ltUX. 
') 7. 'I 5 ^ -5 -i* > h 'Ji?-JU7-rt/5 — 0^ 
<< V 7'* .'I T >W 2 - 0 Jt*<0 £1>tj:b 'J 7)\>*!l>7 

OA*/' J? D 'J K, X*^7.'l' ^"^AtA^J 
tt<!:©r. , U+*'7. , l'*-=-'?A (Ita*) f\y -4 K 
*^ 7 A i - •? A J. h + ^' F , vX ? ^7 .'U ^ - 

k y h w <t©«fc o tc h y 7 ^+ .'ur^ acc 



[004 1 ] ±as©/*tt>->i»i»rt 



5. 2§££l/Ci*7'£>. 



,'Ux>, ^i/u>, x*>i'-^>-fe'>. >*>?-u^ 
>?Da-<>-tf>. oa's>-fe'>iC^O i-'^ 

■^ifltso-ctj:^. $"c> siSoC'Jir4"C*>^ 
^t>-jijt#y.«?DA.tti*tt, ?Stg 1 y ■? 

ft. ii^l- OxKi-'-O. 6?*l,< 
Ox 1 Q"-M). 2 *.'UCC'SaS"C-^C^n^>„ 
0 xiO"'*^ 0 . 0 -5 ttfraj&SV&^&Vlfili 

i*. tii'+.'i'r.'USifA.ffcsUitt. 

•£;UC~?£jl3?0. 0 5^>Hi'.±^^*^ 0. 
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f &*03UbStt* s ttKtfSt'L' # CG>J:5ft#'*Kffc 
^{k^ftjd i/C**. r l77*^wu- h ft 'J io 

.'U> h * U 3 A, fh7+A (^>^?7^tP7 

t07*^'l) h L'^^A, h77*^^U 

— h h 0 *.'k ^> (^>^7WD7i-.'l/> 

/U) sKU-hi>> ^JUr-'J ^^ + a 

^^^D7^.'H Kb- r t* ux^^r>*-o^ 

[0 04 3] Ctl%V>*>5mtiSti9<D51*>. VVXi"* 
^j^7^.'U ^-^MJ^, f h7^A 

A. f h7^A (^> / ;7^D7x^,'l7*i)l) ^ 
U- h h «J x f *r > * ^ "5 A ft if* ffit> 6 30 

I*. 

[ o 044] c ft£<o*^Sfb&$&«: j^rtststt* 

&!elg|<* 1 *;t-ia*3 0 - 0 0 1 t.HU:, «SccO - 0 1 

±>w±Mi>z<c>&&*bi<K ^(otmimn i • ox 

1 0 J t^T'^c 

[ 0 0 4 5 ) ££4Kf40>a - * < l,TTv*x* u 

6*a , «ntft t - w*«#t? a h ea^at© 

iISO-2 5 0'C, kg/cin 4 'Cttfrn 

5fSfia:t*»^ 0 < t* 0 - 2 0 0 *c, 0 - 1 5 

0 *C'C*&. $ fcEJEE*** ! 0 0kg/c m 5 «T# 
SKU*. RltJS«ttil*«l»--2 0iSB i 
•WO. ElSt*H»5k *@£5«U* 

*8tsw>i *rtrc o c tan? » * . 50 
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[0046] 

JUtflKRH? *«S! tt-e C*» *» * ft I - 
mo. J£»T«!>*te«^»BSSia6*>©-C«fti'. 
[0047 ] £g*S<*0£6£ ; &@SltO>*.tti*"r^"C 

SEcc-r .«u 2 >jsaaTcif ft -? fc. 

4Mb <IH)M-f*>^A-l. 3. 5- bV'iV'fWto 
^*1ffc KD- 1 , 3, 5 - h UT^> <tft(*A> ^ 

r^b h"D7 7> 1 5m ! tc. ESMb-*>'+ 
r h^b KP7 7>g# (VC ! . (THF)j >78 
9m g (2. 1 nun 0 ! > *i3DA. ^ ^CCCWC 1 , 
3, 5- h U V^DtfJ^+tfb Ku- i , 3. 5- 
h'J7^>0. 7 5m! (3. 3ia!fio!)^t. 
ffll-C— fttttf 0 fcO 6 1 AU term z&m U . t>x ^ 
,»Ux -eft* 1/ r , B*»*<oaia<^34-<* 7 2 7m 
6T <«|K^9 3^) ^r^fc. 

[0 04 8] I R (Niu o !/Cs 1) i 4 2 0. 1 
4 0 0, 1 30 0, 1 2 1 0. 1 1 7 5. 1 1 50, 1 

0 9 5. 1 0 60. 1 00 5, 9 8 0. 9 6 0. 7 2 
5. 5 5 0, 3 25 cm" 

[0 04 9] *£<k (III)^PA- !. 3. 5-MMV 
7D fiU^+lf t KD- 1 . 3. 5-hUTt» (tttf 
B> ; £ig(ki?DA^h 7t h"o-7 7>glf* (C 
rCl, ( TH F > . ) %m^tc&H^ MM*A©6flJ 

1 r»(c i/ r . «fe»*©sa©tt(* * 9 8 ^©tt«t? 

[005 0] I R (Niu o !/Cs 1 ) 1 4 2 0. ! 
4 10. 1 30 0, 1 210, 1 1 7 0, 1 1 5 0 , 1 

0 9 0. 1 0 60, 1 0 1 0, 9 4 0, 7 3 0. 56 
0- 38 0. 3 40 cm-- 

[ 0 0 5 1 ] tttb (ID >oi» - 1 . 3 , V 
7*afc\'l^*tf t KD- 1 , 3, 5-HJ7i» <te# 
C> C'^.'S ; Z*S(b£ OA3rh ^fc KD7^>gif* <C 
rCh (THF) . ) *ffi^fc«5l-i*, SW*A©£.« 

1 Fl*M^c 1/ r . Rft3^^ -> CDWEWi (*«: 3 

4^cc.iR^rifAio 

[0 05 2] IR (Niu o !/Cs 1> 3 35 0, 1 
6 0 0. 1 4 00; 1 3 0 0. 1 20 0. 1 1 7 0, 1 
1 5 0, 1 03 5, 1 06 0 , 1 0 0 0 , 925. 5 6 
0, 3 8 0, 3 30 cm" 

[0 05 3] i^PP7xi ( '^QA- l, 3. 5-h 
U>?H<^*-tf-t KD- 1 , 3, 5--HJTt»<UH* 
D > ; ^ h7b KD77>4 0 ffl ! tc&<k « III) 

i7Q/,rHt FP7 7>^# (CrC!, <THF > 
) 3. 2 5 g < 8. 7 mmo ! ) Ctilc? * 

^T^v^i.T'D ^ K8. 7 mmo.! 4*^t?r h 5 
b Fu7 y.>%&8 . 7 ml €r - 1 5 •CT?iB«.fc, S« 
V-imWL,tc<D*>- 1 5 - CtC*iPLr. 1. 4-i>* + 

1 2m! ^jflxrfis*cltc— ^fii^i'fe. 

»*Ute©feSS««:B*U. $^h7tKD77> 



http://www4ipdljpo.go jp/tjcontentdben.ipdl7N00OT^ 11.08.2004 



Seite 1 von 1 



# 

(?) fiWFl 0-2 3 1 3 17 

15 16 
-^*V>mZimft>h-2CrCVW&mux. m&& (^G)^«g;^^tFD77>90m! 

Off)i>!?a)\,v x~)\>*vt&&2. 15e(iR*6 0 tdSft* pa < in)2 3 1 . Omg (0. 62mmo 

%) z&t Co !> **DA, Sc^^i,fKDHiA (3. 5-*> 
[0054 ] MAI 18- 1 2 lie o 1 -tvvU.'U) 62mmo ! £ 

1 R <Nu j o 1/NaC 1 ) 3050. 1 420. 1 t*t*^ Y => b Fo7 v >$*m$i 1 . 2 4m ! fcilUfco 
345. 1 300. 1 260. 1 1 80. 1 020. 9 SST'-*i^Ucfl>feS»«ra*b. «S«r2 Om ! 

2 0. 8 6 0. 7 3 0. 7 00 cm-* CE>h**>t*fflOfc, FJ^x>*:S*U *£&£r h 

ce'^ao^ *xji^o/^K**»M4i*r l . 3. ^ t pa? yi> -^*vi>&£&t&&e>&$k&2&x * 

5- HM**^*^ Ko- 1. 3. 5-H>7S» 8820£»<*<P@BISS 1 4 5. 5mg («^48&)£ 

»*ib-C»fc. [0059]**25 1 -252. 5'C (»«. *M 

1 R < N u j o 1 /C s 1 ) 3 0 5 0 . 1 5 6 0. 1 4 IE) : 

2 0. 1 2 7 0. 1 1 85. 1 1 20. 1 09 0. 1 0 I R (Nit j o 1/C & 1 > 2 5 4 0. 1 54 0. 1 4 
2 0. 1 0 1 0. 9 40. 930. 7 35. 7 1 5.5 1 5. 1 365. 1 200. 1 1 8 0. 1 0 65. 1 0 
1 5. 5 0 0. 4 6 5. 3 75 cm-' 2 0, 8 6 0. 8 1 0. 7 9 0. 6 9 0. 6 5 0. 4 8 
[0055] ^^DD7i iJl^DA- 1 , 3. 5-h 0. 380. 340. 3 1 0cm" 1 
»HV^oe*^*nFo-l, 3. 5-MJ7f> [0060] [tFDH^O, 5 1- 
(gi|*E> O^sfc; 1 , 3. 5-MJ**A^**bK t*7 V U .'10 h ] igfb* D A < ^ h 7 b FQ7 ? 
D-l. 3. 5- h Urt>>C[>ftfc>r)K 1 . 3. 5-1* >> <»**H> ; * b ra77> 1 5 m I tc 
•j^v^De^ft Fa- 1, 3, 5-HJ7S» 20 feffc^PA (ii) 2 8 1. 6rae (2. 29ffl!Eo!) 
&ffil>£«$^*St^ *r!*R> %t,*-c* U 0 A t FP MJ * ( 3 . 5 - ^ * 
fc. -eoMS*. SiB^#^ft^5 5%r'Sfe»*4b .'U- l-b^V'J.'U) *u-h2. 2 9mmoltao 

i R (Nu j o 1/Cs 1 ) 3 04 0. 1 5 60. 1 4 -«}f8$L*fc©*>«««rB* U 1 0 in 1 <D^* 

1 0. 1 3 90. 1 330. 1 290. 1 2 6 0. 1 2 *> , Cfti»l/*c©fc 4 0 ml 4>fefb^' ? I'VCiitiK/ 

0 0. 1 1 6 0. 1 1 40. 1 1 00. 1 04 0. 1 0 fc. ftft-tf h ? b Fa 7 7 > 

20. 1 0 0 0. 9 50. 925. 800. 725. 7 A>6?WSfi$tf£C ±tC«fc 0 , WMV&ftO^T 

00. 54 0. 46 0. 340 ciir ! &CC'^te^29 3. 3mtf (ft£2 4*6) £f#fc 0 
[0 056] [tKDPJ^(3, 5-vor*^-l- [0 06 1 ] Bb£>3 0 0'C : 

\lv V D 'l> > ?KU- h ] Zttfc'** S>«2? A ( -7" h -7 b K 30 i R (Nu jo 1 /C $1)3 1 05, 254 0. 1 5 
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